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l <

This invention relates to filters, and has refer=
ence -to that type of filter where renewable filter
elements are employed. 'THe primary object -of
the invention is to provide a filter having a re-
blaceable filter elément which is cheap.to manu-
fdcture and easy to fit or replace.

According to the present invention there is pro-
vided a filter comprising a supporting block hav-
ing perforations leading to an outlet or inlet and
a replaceable flexible filtering element adapted to
be wrapped around said block.

The invention also comprises a filter compris-
ing a supporting member having a surface there<
on-corrugated or similarly-shaped to increase
the superficial area thereof ‘and having perfora-
tions in-said-surface, and a-separate replaceable
filter elément closely-engaging said surface.

The-arrangement according to the present in-
vention is such'that the replaceable filter-element

can be of ‘thin, fragile materidl ‘such-as paper,

supported -upon the perforated support so- that
the danger of the filter being ruptured or dam=
aged-is-substantially eliminated. :

In: the accompanying drawings is shown, by
way:of example, one embodiment -of the inven-
tion; - and certain details of - modified- arrange-
ments; in these ‘drawings Figure- 1 ‘is‘a; vertical
section through a -complete filter, Figure 2"is a

section-on the line-2—2 of Figure-1, but omitting:

the ‘thermostatic switch, Figure-3 ‘is a-perspec-
tive-view of one-of the replaceable filter elements

suitable for the filter shown in: Figures-1 and-'2;

Figure ‘4-is a plan view of the end cap shown in
Figure-1, Figure 5 is a section of the end cap

shown in Figure 4, Figure 6 is a vertical section-

through an alternative form: of- support member,
and ‘Figure 7 is: asection -on -the line 1—7 of
Figure- 6.-

Inthe construction shown in Figure 1, the filter-

comprises- & cylindrical casing { ‘having an:inlet

2'and an outlet; 3 for the liquid, for example-oil,:

to-be cleaned. The casing is -formed with an

integral closure at its lower end; whilst the upper.
end is provided with-a removable cap 4 held down.
on- the casing by swing bolts 5, with a ‘suitable

sealing- washer 6.

The cap 4 supports the main body of the filter-
proper-which -consists -of a stack-of elements -7
assembled-upon ‘bolts 8. With the exception ‘of
thetwo end members of the-stack; the individual:
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elements are identical and. ‘consist each’ of star
shaped members of a molded. or.cast plastic ‘or
light metal alloy, the upper and lower -surfaces
of which ‘are formed 'with. grooves 9, as shown

" in Figure 2, which are roughly circumferentiaj,

and which communicate with radial grooves (0
leading to a central opening {i. Thus when two
elements are placed face to fsce there is formed
between them a series of bassages extending from
the cenftral opening to the outer corrugated: sur-
faces of the elements. The two end elements are
similar in profile to the other elements, but are
provided with grooves on the inner surfaces only.

Wrapped round the outer corrugated surface
of the support elements 7 is ‘a filter 2" of ‘cor-
rugated paper, which before' being - applied  to
the support is preformed, in the manner shown
in Figure 3, with corrugations to ‘match the cor-
rugations of the support so as-to ensure- close
contact between the support and the filter -ele=
ment.. The number of corrugations in the filter
element is greater than the corrugations of ‘the
support so that the filter element will overlap its
ends when it is wrapped round the support.

Upon the ends' of ‘the stack of support ele=
ments are two end rings {3 ‘which hold the filter
element upon the corrugated surface of ‘the sup-
port. The rings are formed with an internal
star-shaped hole, shown in Figure 5, which corre-
sponds accurately with the profile of the individ-
ual elements. The-side walls of the end rings
are shaped to-embrace the corrugated surface-bit
to ‘be spaced therefrom by a distance just suffi-
cient to accommodate the thickness of the-filter
element. At the overlap of the filter element
there are two thicknesses of the material of which
it is-composed; the end rings are accordingly:
shaped to allow this spacing over the necessary
number of corrugations, for example two corru-
gations,-and these corrugations are marked- with-
pointers {4,

To facilitate correct assembly of the filter after:
replacement of a filter element the-element may:
be marked in suitable manner, for-example-by-
a red line-19; on the top of the-last two corruga-
tions at each end. In assembling the filter the-
overlap will then be marked by the red lines and
by registering the pointers 14 with. the red lines
the correct position of the -end rings 13 ‘with re=-
spect to-the-overlap is obtained.:
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The end rings are also shaped so as to allow
them to be slipped on to the end of the support
with the filter element in position by slightly
coning and curving the mouth of the ring as
shown at 16. A stop ring {1 is secured to the
ring to hold the ring on the end of the support
assembly. The end rings may however be coned
on their internal side surfaces and the ring may
then be held on the ends of the stack of elements
by springs.

The assembled filter body is secured to the cap
4 of the casing by a bolt 18 which passes through
the central opening in the stack of support ele-
ments and is threaded into the cap 4 with an
interposed sealing washer (9. The bolt may
also be used to fasten a handle 28 to the cap;
the handle may be heat-insulated.

Tn use, dirty oil or other fluid under pressure

enters the casing through the inlet 2 and then
passes through the filter element and the pas-
sages in the support member.to the central open-
ing {i{. The fluid then passes upwardly to the
passageway 2! in the cap 4 and thence to the
outlet 3. In order to enable the cap 4 to be
removed easily without the need for unscrewing
pipe connections, the outlet pipe 3 is secured to
the casing !, and the connection between the
passageway 21 in the cap and the outlet is made
by a self-sealing connection comprising a spout
22 which enters a self-sealing ring 23. Sludge
collecting in the ecasing may be drained off
through the sludge outlet 24.
" Tf desired a safety valve 25 may be provided to
by-pass the filter element in the event of exces-
sive pressure arising within the casing. When
the filter is installed in a closed circuib system,
for example in the lubrication system of an
internal combustion engine, it may be arranged
that the by-pass valve is partly open at the
normal working pressure, to allow some of the oil
to by-pass the filier.

In some installations it may be desired to pro-
vide heating for the casing |, and as shown in
Figure 1 this may be effected by an electric heater
element 26 secured to the lower part of the
casing. The casing may be suitably lagged by
heat insulating material 27 in the space between
the casing | and an outer casing 28. A thermo-
static control element 28 may be provided for
the heater current.  Other forms of heating such
as 5 hot water jacket may be used if desired in
place of electric heating.

When a long stack of support elements 1 are
used, with a correspondingly long filter element
one or more spring rings 30 may be used to hold
the filter element upon the support. This ring
merely serves to hold the filter element in posi-
tion in assembly and during periods of non-use of
the flter; in operation the fluid pressure holds
the filter element in close contact with the sur-
face of the support. This close confact provides
good mechanical support for the filter element
and in addition a good seal at the ends and at the
overlap of the filter element. The end rings 13
are not so tight a fit upon the filter element as to
effect a seal to prevent the unfiltered liquid pass-
ing under the ends of the filter element, bui
ensure that the seal will be effected by fiuid
pressure when the filter is in operation.

In Figure 6 is shown an alternative construc-
tion for the support element and for the end
ring. In this case the star-shaped support is
formed from perforated metal sheet, the sheet
peing corrugated and shaped as shown to provide
a star-shaped support 21, the ends of the sup-
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port being joined at 32. To provide improved
stiffening, the support may be soldered or welded
to a central perforated tube 33. Star-shaped
end closures 34 are provided at the ends of the
support, and the end rings 35 include a series
of hair pin springs 36 which are adapted to hold
the ends of the filter element against the surface
of the support. In order to decrease the volume
of the filter on the clean side of the filter element,
a series of perforated filling members 31 may be
arranged within the hollow spaces between the
support 31 and the stiffening tube 33.

I claim:

1. A filter comprising a closed, cylindrical
casing, an inlet and an outlet through the wall
of the casing, a plurality of generally circular,
identical plates mounted axially in said casing in
face-to-face relationship, said plates being pro-
vided with aligned axial openings through said
plates in communication with the casing outlet,
identical radiating fingers on the circumiference
of each plate, the fingers on the various plafes
being in lateral alignment, passageways connect-
ing the side surfaces of the fingers to the axial
openings, a preformed, corrugated filter having
parallel corrugations of the same cross section
and spacing as the plan configuration and spac-
ing of the fingers mounted around the plates
with the corrugations nesting over the fingers,
and a cap over each end of the plates and filter.

9. The filter of claim 1 wherein the end caps
have shoulders extending over the adjacent edge
of the filter for holding the corrugations nested
in the plate fingers, and wherein one of the caps
is readily removable so that the filter may be re-
moved from the fingers of the plates.

3. The filter of claim 2 wherein at least one
shoulder on each cap is spaced outwardly from
the cap center to accommodate an additional
thickness of the filter.

4. A filter comprising a casing open at one end,
a removable closure member disposed over said
open end, a stack of identical plates having radi-
ating fingers in lateral alignment with corre-
sponding fingers of other plates mounted on the
inside of the closure member so as to extend into
the casing, axial passageways through said plates,
an outlet through the closure member communi~
cating with said axial passageways, radial pas-
sageways opening into the peripheral surfaces
of the fingers of said plates and communicating
with said axial passageways, a preformed, corru-
gated filter having parallel corrugations of the
same cross section and spacing as the plan .
confisuration and spacing of the fingers mounted
around the plates with the corrugations nesting
over the fingers, a substantially fluid-tight
closure assembly over the free end of the stack
of plates and filter, and an inlet through the
casing.

5. A filter comprising a cylindrical casing, an
inlet and an ocutlet through the casing, a plurality
of generally circular, identical plates having a
central hole in each and coaxially mounted in the
casing in face-to-face relationship, the periphery
of each plate carrying a selected number of radi-
ating fingers with the fingers of the various
plates being in lateral alignment, a preformed
corrugated filter wherein the cross section of
each corrugation is substantially the same as the
plan configuration of each finger on each plate
nested over the fingers of the various plates, a
passageway connecting the axial central hole of
the plates to the outlet, passageways connecting
the side surfaces of the radiating fingers to the
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central axial hole of the plates, and closure
means over both ends of the stack of plates and
filter so as to force fluid entering the inlet of
the casing through the filter and the plates to the
outlet of the casing.

THOMAS EDWARD BEACHAM.
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